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H
ow

 G
ood is it N

ow
?

Tim
ing tests at Level 0, Level1, Level2
10 M

H
z pipeline, 64k deep, 4k in play

(16 G
B/s throughput, scalable)

W
hat percentage of triggers are:

used in event reconstruction?
of m

in bias? of Central triggers?
rejected as background?

A
fterpulsing lim

its us to - ~1 M
H

z in CTB
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N
ew

 for 2003
Level 1 and 2 aborts -- selection w

ithin loose L0 triggers
J/Psi or U

 invarient M
ass (M

inv ),a, p
^  calculation

K
iller bits, Beam

-G
as signatures

N
ew

 N
etw

ork - no bottleneck at Level 1 -> 2

BBC - closes 2 < h < 5 gap

BEM
C (EEM

C) - localized energy for M
inv

expect to check M
inv  for EV

ERY
 A

uA
u event

1.4 kH
z < m

ax rate for TPC grid opening at design L
expect to check M

inv  in < 500 µs

(FPD
 - π

0 for structure function)
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H
ow

 G
ood D

oes it H
ave to Be?

1.4kH
z A

uA
u design L -> 6 kH

z w
ith 1

st upgrade
-> 50kH

z w
ith RH

IC II
=> 2.5 hadronic ints per 50µs (drift tim

e)!

For pp : 10
31 * 40 m

b = 400 kH
z = 1 int./25 xings

L (design) = 2.4x10
32 -> 10 M

H
z

L (RH
IC II) = 4x10

32 -> 16 M
H

z
fi

 >1 interaction per crossing
Future U

pgrade => 40x10
32 = 160 M

H
z = > 15/xing

“Taping” at 500 H
z
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Trigger Rates

500 H
z ?

100 H
z

10 H
z

D
A

Q 3

5 kH
z ?

0.2 kH
z (TBD

)
<100 H

z 1.5 kH
z

2

10 kH
z ?

3 kH
z (TBD

)
<100 H

z 1.5 kH
z

1

50 kH
z ?

4 kH
z (10?)

<100 H
z (1.5 kH

z)
0

Run 2006*
Run 2003

Run 2002
Level

* N
eeds R&

D
 for dets, daq, L3 and onl
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Reading the TPC at >2 kH
z

Can be accom
plished using A

lice FEE

N
eed to do m

inor R&
D

 on chips to fit
into STA

R system
 at board level

Total cost ~$1M

fi
Fast triggers reduce 50kH

z x 25
fi

L3 reduces  2kH
z x 4 for 500 H

z taping

fi
V

ahe says w
e can open grid at 4kH

z today
fi

(need to test noise at this rate - at end of run??)
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Expanding Level 0 Capabilities
W

e can increase the detector-to-detector correlation 
analysis by m

aking m
ore parallel paths

 available. This m
eans m

aking copies of D
SM

output and adding interm
ediate D

SM
s to take

copies of , e.g., EM
C and CTB to m

ake com
parisons.

This m
ay be accom

plished w
/o m

ore ticks required, or
w

e m
ay need to add a tick or tw

o depending on the
com

plexity of the correlation.
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O
ptical interconnects

O
ne problem

 in increasing the parallelism
 of

the D
SM

 tree is cable m
ass.

W
e could sim

plify the interconnect using new
optical fiber transm

ission schem
es.

This w
ould m

ean new
 interface cards, but not

N
ew

 D
SM

s.
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A
fterpulsing - Elim

inate

W
hy? - Lim

its livetim
e of CTB (and other dets?)

killer bits in U
PC trigger

Solution: TO
F w

ith RPCs??
or Replace PM

Ts or D
etectors

requires R&
D

 on PM
T replacem

ent
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V
PD

?
W

e know
 how

 to build it - needs prototype and then full fab
O

ur new
 TA

C m
ay be usable

=> M
ay just need good detector to feed it

D
o w

e need vertex resolution better than ZD
C?

Y
es, for M

inv  at Level 2
For SV

T?
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Inclusive Event Selection?

Can be accom
plished using D

SM
s - 

D
o w

e need this?
D

o w
e w

ant this?

EG
J -- “There is alw

ays a hole”

FM
  - “ This w

ould be a challenge in bookkeeping”

Prescaling inclusive events - paradigm
 shift
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Scaler Experim
ents

Parts of the spin program
 can be accom

plished
using just scalers on the different detectors

perhaps the d-A
u structure function also

Should w
e fab a standalone system

 for use at IP12
and another at STA

R to run continuously
independent of the rest of STA

R?



19 June 2002
Bar H

arbor, H
jC

13

D
o w

e need new
 Trigger

D
etectors?

H
igh pt?expect EM

C to go to 30 G
eV

D
o w

e w
ant separate m

uon identifier?
Platner and Y

epes drift cham
ber idea

Better granularity?
EM

C m
atched to show

ers ?
0 D

egrees?
better ZD

C? G
rey protons?

Better PID
?

TO
F system

 ??
electrons vs hadrons in EM

C?
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Conclusions

Present trigger am
enable to increased lum

inosity
H

ow
ever, pp future w

ill be >10 interactions/xing
A

uA
u ~2.5 int/drift tim

e
Easy, not cheap, to add new

 detectors
Som

e R&
D

 required


